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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in >^ch the invention was made. 

This apphcation currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
37 CFR 1 .56 to point out the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order for the examiner to 
consider the apphcability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

1. Claims 1, 4, 5, 7 and 10-12 are rejected under 35 U.S.C. 103 (a) as being 
unpatentable over Forster et al. (US 6,455,369, herein after Forster) in view of Kudelka 
(US Pat. 6,566,273) 

Regarding claims 1, 4, 5, 7 and 10, Forster discloses in figs. 3A-40 a method for 
fabricating a bottle-shaped trench capacitor, comprising the steps of: forming a trench in 
a substrate (fig. 3A); filling a lower portion of the trench with a first conductive layer S5 
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surrounded by a doped layer S4 (fig. 3E)i forming a conformable insulating layer {(S6 of 
fig G) or (S3 1 of fig. 31)} overlying the substrate and an inner sxirface of the uppeir 
portion of the trench to cover the first conductive layer S5 and the doped layer S4 (fig. 
3F), performing a heat treatment on the substrate to form a doping region S7 (fig. 3G) in 
the substrate near the doped layer S4 to serve as a buried bottom plate (col. 12, lines 5-8)i 
anisotropically etching the insulating layer to form a collar insulating layer over a 
sidewall of an upper portion of the trench (col. 10, lines 3-4); removing the first 
conductive layer and the doped layer using the collar insulating layer as a mask to expose 
the surface of the doping region (fig. 3H); etching a portion of the exposed doping region 
to form a bottle-shaped trench (col. 12, lines 19-21 and fig. 31); forming a conformable 
rugged polysilicon layer S8 (col. 12, lines 21-24 and fig. 3 J) and a conformable capacitor 
dielectric layer SIO in the lower portion of the trench; and fiUing the lower portion of the 
trench with a second conductive layer SI 1 to serve as a top plate (col. 10, lines 36-41 and 
col. 12, lines 43-46). 

Forster fails to disclose using HP vapor as an etching agent. However, Kudelka 
teaches the doped layer (ASG/TEOS 105) (col. 4, lines 31-41 and figs. 5-7) is removed 
by HP vapor (col 4, line 62 through col. 5, line 17). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify the invention of 
Forster by using the HF vapor as an etching agent as taught by Kudelka since the HF 
vapor is a well known material for an etching processes. The etching agent is material 
dependent. One of the ordinary skilled in the art would have been motivated to select a 
desired etching agent for the material to be selectively etched. 
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Regarding claim 1 1 , Forster discloses the capacitor dielectric layer comprises a 
silicon nitride layer (col. 10, lines 36-38 and col 12, lines 43-44). 

Regarding claim 12, Forster discloses performing a gas phase doping (GPD) after 
the rugged polysilicon layer is formed (col. 10, lines 13-21). 

2. Claims 2, 3, 13, 14, 18, 20, 23 and 24 are rejected under 35 U.S.C. 103 (a) as 
being unpatentable over Forster (US 6,455,369) in view of Kudelka (US Pat. 6,566,273) 
and further in view of Chidambarrao et al. (US Pat. 6,707,095, herein after 
Chidambarrao). 

■ 

Regarding claims 2, 3, 13, 14, 18 and 20, Forster discloses in figs. 3A-40 a 
method for fabricating a bottle-shaped trench capacitor, comprising the steps of: 
providing a substrate covered by a masking layer having an opening therein; etching the 
substrate under the opening to form a trench therein (fig. 3A); filling a lower portion of 
the trench with a first conductive layer S5 surrounded by a doped layer S4 (fig. 3E); 
forming a conformable insulating layer {(S6 of fig G) or (S31 of fig. 31)} overlying the 
substrate and an inner surface of the upper portion of the french to cover the first 
conductive layer S5 and the doped layer S4 (fig. 3F); performing a heat treatment on the 
substrate to form a doping region S7 (fig. 30) in the substrate near the doped layer S4 to 
serve as a buried bottom plate (col. 12, lines 5-8); anisotropically etching the insulating 
layer to form a collar insulating layer over a sidewall of an upper portion of the trench 
(col. 10, lines 3-4); removing the first conductive layer and the doped layer using the 
collar insulating layer as a mask to expose the surface of the doping region (fig. 3H); 
etching a portion of the exposed doping region to form a bottle-shaped trench (col. 12, 
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lines 19-21 and fig. 31); forming a conformable rugged polysilicon layer S8 (col. 12, lines 
21-24 and fig. 3 J) and a conformable capacitor dielectric layer SIO in the lower portion of 
the trench; and filling the lower portion of the trench with a second conductive layer S 1 1 
to serve as a top plate (col. 10, hnes 36-41 and col. 12, lines 43-46). 

Forster fails to disclose forming the first/second wiring layers after forming the 
trench capacitor. However, Chidambarrao discloses in fig. 19, col. 13, lines 20-22 and 
col. 16, lines 52-53 a gate conductor (GC) and a worldline 32 is formed on the trench 
capacitor. It would have been obvious to one with ordinary skill in the art at the time of 
the invention to use a gate conductor (GC) and a worldline as taught by Chidambarrao in 
the process of Forster. As recognized by one skilled in the art, the gate conductor (GC) 
and the worldline is defined the channel of the MOSFET and served as a wiring layer. 

Forster also fails to disclose using HF vapor as an etching agent. However, 
Kudelka teaches the doped layer (ASG/TEOS 105) (col. 4, lines 31-41 and figs. 5-7) is 
removed by HF vapor (col. 4, line 62 through col. 5, line 17). It would have been obvious 
to one of ordinary skill in the art at the time the invention was made to modify the 
invention of Forster by using the HF vapor as an etching agent as taught by Kudelka 
since the HF vapor is a well known material for an etching processes. The etching agent 
is material dependent. One of the ordinary skilled in the art would have been motivated to 
select a desired etching agent for the material to be selectively etched. 

Regarding claim 23, Forster discloses the capacitor dielectric layer comprises a 
silicon nitride layer (col. 10, lines 36-38 and col. 12, lines 43-44). 
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Regarding claim 24, Forster discloses performing a gas phase doping (GPD) after 
the rugged polysilicon layer is formed (col. 10, lines 13-21). 

3. Claim 8 is rejected under 35 U,S,C. 103 (a) as being unpatentable over Forster 
(US 6,455,369) in view of Kudelka (US Pat. 6,566,273) and further in view of Bronner et 
al. (US Pat. 6,177,696, herein after Bronner). 

Forster fails to disclose the heat treatment is performed at about 900 to 1 lOO'^C. 
However, Bronner teaches in col. 5, lines 29-41 that the buried plate 14 is formed at a 
temperature of 1 050^^0. It would have been obvious to one with ordinary skill in the art at 
the time of the invention to use the heat treatment as taught by Bronner in the process of 
Forster. The heat treatment temperature does not define patentable over Forster in view of 
Bronner since the temperature is well known processing variable and the discovery of the 
optimum or workable range involves only routine skill in the art. The specific 
temperature does not provide any critical or unexpected results to the method of 
manufacturing a trench capacitor. Rather, it is merely an obvious selection of the heat 
treatment ten5)erature based on desired functional characteristics determinable by routine 
experimentation. In Aller, the court stated, "Where the general conditions of a claim are 
disclosed in the prior art, it is not inventive to discover the optimum or workable ranges 
by routine experimentation." In re Aller, 220 F.2d 454, 456 105 USPQ 233,235 (CCPA 
1995). 
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4. Claim 9 is rejected under 35 U.S.C. 103 (a) as being unpatentable over Forster 
(US 6,455,369) in view of Kudelka (US Pat. 6,566,273) and fixrther in view of.Schrems 
(US Pat. 6,580,110) 

Forster discloses wet etching but fails to disclose the wet chemical is BHF or 
NH4OH. However, Schrems teaches the wet etching such as NH4OH or HF is used for 
widening the lower region of the trench (col. 11, lines 33-35 and col. 12, lines 42-47). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify the invention of Forster by using the etching agent as taught by Schrems 
since the wet chemical such as BHF or NH4OH is a well known etching agent for a wet 
etching processes. The wet etching agent is material dependent. One of the ordinary 
skilled in the art would have been motivated to select a desired wet etching agent for the. 
material to be selectively etched. 

5. Claim 21 is rejected under 35 U.S.C. 103 (a) as being unpatentable over Forster 
(US 6,455,369) in view of Kudelka (US Pat. 6,566,273); in view of Chidambarrao (US 
Pat. 6,707,095) and further in view of Bronner (US Pat. 6,177,696). 

Forster fails to disclose the heat treatment is performed at about 900 to 1 lOO^C. 
Howeyer, Bronner teaches in col. 5, lines 29-41 that the buried plate 14 is formed at a 
temperature of 1050°C. It would have been obvious to one with ordinary skill in the art at 
the time of the invention to use the heat treatment as taught by Bronner in the process of 
Forster. The heat treatment tenqDerature does not define patentable over Forster in view of 
Bronner since the temperature is well known processing variable and the discovery of the 
optimum or workable range involves only routine skill in the art. The specific 



Application/Control Number: 10/628,899 Page 8 

Art Unit: 2818 

temperature does not provide any critical or unexpected results to the method of 
manufacturing a trench capacitor. Rather, it is merely an obvious selection of the heat 
treatment temperature based on desired functional characteristics determinable by routine 
experimentation. In AUer, the court stated, "Where the general conditions of a claim are 
disclosed in the prior art, it is not inventive to discover the optimum or workable ranges 
by routine experimentation." In re AUer, 220 F.2d 454, 456 105 USPQ 233,235 (CCPA 
1995). 

6. Claims 16 and 22 are rejected under 35 U.S. C. 103 (a) as being unpatentable over 
Forster (US 6,455,369) in view of Kudelka (US Pat. 6,566,273); in view of Chidambarrao 
(US Pat. 6,707,095) and further in view of Schrems (US Pat. 6,580,1 10). 

* 

Forster discloses wet etching but fails to disclose the wet chemical is BHF or 
NH4OH. However, Schrems teaches the wet etching such as NH4OH or HF is used for 
widening the lower region of the trench (col. 1 1, lines 33-35 and col. 12, lines 42-47). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify the invention of Forster by using the etching agent as taught by Schrems 
since the wet chemical such as BHF or NH4OH is a well known etching agent for a wet 
etching processes. The wet etching agent is material dependent. One of the ordinary 
skilled in the art would have been motivated to select a desired wet etching agent for the 
material to be selectively etched. 

7. Claims 15 and 17 are rejected under 35 U.S. C. 103 (a) as being unpatentable over 
Forster (US 6,455,369) in view of Kudelka (US Pat. 6,566,273); in view of Chidambarrao 
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(US Pat. 6,707,095) and further in view of Mandelmaii et al. (US Pat. 6,437,401, herein 
after Mandelman). 

Forster fails to disclose the step of forming a recess. However, Mandelman 
teaches the steps of isotropically etching the pad oxide layer 9 to form a recess with a 
depth of about 2-20nm (col. 7, lines 6); and filling the recess with silicon nitride 14 (col. 
8, lines 4-16 and fig. 3). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify the invention of Forster and Chidambarrao by 
using a recess as taught by Mandelman since the nitride layer is formed under the recess 
will serve as an etch barrier during a subsequent silicon etch which is used to form a 
collar insulating layer over a sidewall of an upper portion of the trench. The specific 
depth of the recess does not provide any critical or unexpected results to the method of 
manufacturing a trench capacitor. Rather, it is merely an obvious selection of the depth of 
the recess based on desired functional characteristics determinable by routine 
experimentation. In Aller, the court stated, "Where the general conditions of a claim are 
disclosed in the prior art, it is not inventive to discover the optimum or workable ranges 
by routine experimentation." In re Aller, 220 F.2d 454, 456 105 USPQ 233,235 (CCPA 
1995). 

Conclusion 

r 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Vu whose telephone number is (571) 272-1798. 
The examiner can normally be reached on Monday-Friday from 8:00am to 5:00pm. If 
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attempt to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
David Nelms can be reached on (571) 272-1787. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an apphcation may be obtained from the 
Patent Apphcation Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Pubhc PAIR, Status 
information for unpublished apphcations is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov, Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 




David Vu 



July 07, 2005. 



